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Objectives:
♦ Complete Advanced Plant EXperiments on-orbit – Cambium (APEX-Cambium) payload

development in conjunction with the Canadian Space Agency (CSA) and International agreements
to include the NASA sponsored Transgenic Gene Expression System (TAGES) experiment.

♦ Perform Flight Integration activities for return of the Vegetable Production Unit (VPU) samples from
ISS in support of Principal Investigator Gail Bingham, Ph. D., from Utah State University (USU).

♦ Increase Technology Readiness Level (TRL) through flight demonstration of sensors, system
components, etc.

♦ Support ESMD payload developers to complete off-line processing at KSC and DFRC.
♦ APEX-Cambium experiment specific objectives:

• Cambium: Determine the role of gravity in Cambium wood cell development.
• TAGES: Demonstrate non-destructive reporter gene technology & investigate spaceflight plant stress.

Relevance/Impact:
♦ Technology demonstration is a critical element in increasing the TRL.  The NASA/LSSC team has

over 40 successful flight experiments and provides the Agency with efficiencies in cost and
schedule as well as the experience of all previous biological payload’s launch site processing.

♦ Payload processing at the SLS Lab provides full biological and chemical capabilities.
♦ APEX-Cambium payload will provide NASA and the ISS community a permanent controlled

environment capability to support growth of various organisms (i.e. whole plants). Also, as a result
of the TAGES experiment Green Florescent Protein (GFP) imager development, ISS partners will
benefit from a modern biological analysis capability that can provide real time non-destructive gene
expression data which can ultimately optimize ISS microgravity biological experimentation and
greatly reduce required specimen downmass.

♦ The Cambium experiment will provide the pulp & paper and construction industries insight into the
fundamental mechanisms of wood cell formation.

♦ The TAGES experiment will demonstrate non-destructive GFP reporter gene technology and
improve the understanding of spaceflight stresses on terrestrial organisms.

Development Approach:
♦ Utilize the NASA/LSSC payload development team to perform technology flight demonstration of

ESMD/ETDP technologies developed at KSC or other Centers as funded.
♦ APEX-Cambium will complete Advanced Biological Research System (ABRS) final hardware

assembly, ground and flight safety packages, ISS hardware verification, flight documentation \
deliverables, science verification tests, payload verification test.

♦ VPU will complete Shuttle return manifest and associated ISS / STS integration products.

APEX-Cambium PIs: CSA: Rodney Savidge, Ph.D., Univ. of New Brunswick,
                                  NASA: Robert Ferl & Anna-Lisa Paul, Ph.Ds., Univ. of Florida
PS: Howard G. Levine, Ph.D., NASA-KSC
PM: David R. Cox, NASA-KSC
Engineering Team: Life Sciences Services Contract (LSSC) at KSC

(Top Left) Adv. Bio. Research Sys. (ABRS) used in APEX-Cambium.
(Bottom Left) Cambium plants during Science Verification Test (SVT).
(Top right), GFP image of TAGES plants during SVT.  (Bottom right)
VPU plant varieties as grown on ISS in the Russian LADA.
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